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(54) PreassemWed operating unit for a vehicle door 



(57) A preassembled operating unit (1) for a vehicle 
door (2), the unit including a pantograph window regu- 
lating device (7); a lock (8); and a single supporting 
plate (9) for supporting the window regulating device (7) 



and the lock (8), and which is fitted to the door (2) and 
forms a guide (24) for an arm (21) of the window regu- 
lating device (7). 
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Description 

The present invention relates to a preassembled 
operating unit for a vehicle door. 

Preassembled operating units are known, which s 
substantially comprise a window regulating device; a 
lock; and a supporting structure supporting the window 
regulating device and the lock, and which is fitted to the 
door. The unit may thus be preassembled and tested 
off-line to reduce the length of time the vehicle is kept on w 
the assembly line, and the time required for follow-up 
testing and adjustment. 

If the window regulating device is a so-called "pan- 
tograph" type, it comprises an actuating assembly; a 
drive arm hinged to the supporting structure and rotated is 
by the actuating assembly; and a driven arm hinged at 
an intermediate point to the drive arm. connected at one 
end to the window, and sliding at the opposite end along 
a guide fixed to the supporting structure. 

The unit is housed inside a lower portion of the 20 
door, and is fitted through an opening formed in a panel 
internally defining the lower portion. 

Known units of the type briefly described above 
present several drawbacks. 

In particular, preassembly of the various parts of 2s 
the unit is a relatively complicated, time-consuming job; 
and the fairly large size of the unit itself, particularly 
lengthwise with reference to the on-door position, 
results in a large opening in the inner door panel, han- 
dling problems, and large (high-cost) transport and stor- 30 
age volumes. 

It is an object of the present invention to provide a 
preassembled operating unit for a vehicle door, 
designed to overcome the aforementioned drawbacks 
typically associated with known units. 35 

According to the present invention, there is pro- 
vided a preassembled operating unit for a vehicle door, 
comprising a pantograph window regulating device, a 
lock, and supporting means for supporting said window 
regulating device and said lock, and which are fitted to 40 
said door; said window regulating device comprising an 
actuating assembly; a first arm hinged to said support- 
ing means and activated by said actuating assembly; a 
second arm having an intermediate portion connected 
to said first arm. a first end portion having connecting 45 
means for connection to a window of said door, and a 
second end portion; slide means fitted to said second 
end portion of said second arm; and a guide fixed in 
relation to said supporting means and cooperating with 
said slide means; characterized in that said supporting so 
means comprise a single plate forming said guide and 
integrally comprising a first supporting portion for sup- 
porting said actuating assembly of the window regulat- 
ing device, a second supporting portion to which said 
first arm is connected, and a third supporting portion for 55 
supporting said lock. 

A preferred, non-limiting embodiment of the present 
invention will be described by way of example with refer- 
ence to the accompanying drawings, in which: 
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Figure 1 shows a side view, from the inner side of 
the door, of a preassembled operating unit for a 
vehicle door in accordance with the present inven- 
tion; 

Figure 2 shows a side view of the Figure 1 unit from 
the outer side of the door; 

Figure 3 shows a top plan view of the Figure 1 unit; 
Figure 4 shows a larger-scale section along line IV- 
IV in Figure 1 ; 

Figure 5 shows a larger-scale plan view of a detail 
in Figure 3 according to a variation of the present 
invention. 

Number 1 in Figures 1 to 3 indicates a preassem- 
bled operating unit for a vehicle door 2 (shown partly by 
the dot-and-dash line in Figure 1). 

Door 2 comprises in known manner a lower box 
portion 3 defined by an outer panel 4 and an inner panel 
5 between which is formed a chamber for housing unit 
1 . For which purpose, inner panel 5 comprises an open- 
ing 6 for the insertion of unit 1 . 

Unit 1 substantially comprises a window regulating 
device 7 for operating a sliding window (not shown) of 
door 2; a lock 8 for locking door 2; and a plate 9 for sup- 
porting device 7 and lock 8. Plate 9 is fittable to inner 
panel 5 of door 2. and is conveniently thicker than pan- 
els 4 and 5. 

Window regulating device 7 is a "pantograph" type, 
and substantially comprises an actuating assembly 10 
fitted to an intermediate portion 14 of plate 9 and in turn 
comprising an electric motor 15 and a reducer 16 hav- 
ing an output pinion 1 7 with an axis A crosswise to door 
2; a drive arm 18 activated by actuating assembly 10 
and secured at one end to a bottom lateral portion 19 of 
plate 9 by a hinge 20 having an axis B parallel to axis A; 
and a driven arm 21, an intermediate portion of which is 
connected in articulated manner to a free end 22 of arm 
18. 

One end 29 of arm 21 is fitted with a^slio^23 
defined by a roller connected in articulated manner to 
arm 21 , and w^^ slia^jnsidej_g^ 
comprising a slot formed in plate 9; and the opposite 
end 25 of arm 21 is connectable to a bracket (not 
shown) fitted in known manner to the bottom edge of the 
window (not shown). Guide 24 is formed in a bottom lat- 
eral portion 26 of plate 9 on the opposite side of actuat- 
ing assembly 10 to portion 19, and defines for slide 23 a 
straight path conveniently inclined inwards of the door 
(Figure 3) towards a peripheral end of the slide. 

Arm 18 is integral with a sector gear 27 also pivot- 
ing about axis B. and which meshes with output pinion 
17 of reducer 16. 

Plate 9 comprises an integral elongated appendix 
30 for supporting lock 8. and which extends laterally 
upwards, substantially in a vertical longitudinal plane in 
relation to the door, from an upper lateral portion of 
plate 9. Both appendix 30 and guide 24 extend from the 
same side in relation to intermediate portion 1 4 and por- 
tion 19. 
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Lock 8 comprises in known manner a casing 31. 
and a lock mechanism housed at least partly inside cas- 
ing 31 and interacting with a striker (not shown) fitted to 
a post (not shown) of door 2. One face 32 of casing 31 
comprises an opening 33 for insertion of the striker; and 5 
lock 8 is conveniently associated with a door-lock actu- 
ator 34 having an electric connector 35. 

Casing 31 of lock 8 is fitted at face 32 to appendix 
30 by means of a number of screws 36 (Figure 1); and 
appendix 30 comprises an opening 37 for passage of w 
the striker and facing opening 33 of casing 31 . 

Appendix 30 comprises an end wall 40 (Figure 3) 
bent 90° in relation to the plane of the appendix and 
about lock 8 to protect the lock against impact. 

Lock 8 comprises in known manner a lever 41 for is 
controlling release from outside the vehicle, and which 
is connected to the outside door handle (not shown); a 
lever 42 for controlling the safety lock from inside the 
vehicle, and which is connected to a knob (not shown) 
inside the door; a lever 43 for controlling the safety lock 20 
from outside the vehicle, and which is connected to the 
key assembly (not shown) of the door; and a lever 44 for 
controlling release from inside the vehicle. 

Lever 44 is connected to the inside handle (not 
shown) of door 2 by a tie 45 conveniently comprising a 25 
relatively rigid, appropriately shaped metal wire, and 
which extends substantially along the top edge 46 of 
plate 9. on the opposite side of plate 9 to lock 8, and 
through an opening 47 formed in plate 9 at the base of 
appendix 30 on the lock 8 side. Tie 45 is secured to 30 
plate 9 by a pair of supporting brackets 48 fitted to plate 
9 close to edge 46. and comprising flexible elements 49 
which click on to and permit axial slide of tie 45. 

Top edge 46 is bent laterally and substantially hori- 
zontally by 90° (Figure 4) to form an upper guard for tie 35 
45 and prevent access to the tie by break-in means, e.g. 
a tool inserted downwards between the window and rel- 
ative seal. 

Plate 9 comprises a number of peripheral support- 
ing portions 50. which cooperate with inner panel 5 of 40 
door 2, about opening 6. and are fitted rigidly to panel 5 
by respective screws (not shown). 

Unit 1 conveniently also comprises the electric 
cables (not shown) of electric motor 15 and lock 8; 
which cables are preferably formed into a bundle having 45 
a multiple electric connector forming the electric inter- 
face between the unit and the electric system of the 
vehicle. 

Unit 1 operates in known manner and will therefore 
only be described briefly. 50 

Via reducer 16. electric motor 15 rotates sector 
gear 27, and hence arm 18 integral with it, about axis 6 
and between an upper limit position (shown by the con- 
tinuous line in Figures 1 and 2) and a lower limit position 
(shown by the double-dot-and-dash line). As a result. 55 
arm 21 moves between the raised and lowered posi- 
tions corresponding to the fully raised and lowered posi- 
tions of the window and in which slide 23 is located at 
the end of guide 24 closest to axis B, and through an 



intermediate position (shown by the dot-and-dash line) 
substantially aligned with guide 24 and in which slide 23 
is located at the end of guide 24 furthest away from axis 
B. 

Figure 5 shows a variation of the present invention, 
wherein plate 9 comprises a further portion 51 project- 
ing from end wail 40 of appendix 30 and bent 90° in rela- 
tion to end wall 40 and in a plane substantially parallel 
to that of appendix 30. Portion 51 comprises a seat for a 
key assembly 52 associated with and connected pris- 
matically to lock 8. 

The advantages of unit 1 according to the teachings 
of the present invention will be dear from the foregoing 
description. 

In particular, all the component parts of unit 1 are 
fitted to a common supporting element (plate 9) also 
defining guide 24 of arm 21. and which may be fitted 
quickly and easily to door 2. thus simplifying both preas- 
sembly and on-door assembly of unit 1 . 

Integrating guide 24 in plate 9 and locating the 
guide on the lock 8 side of actuating assembly 10 pro- 
vide for reducing the size, particularly horizontally, of 
unit 1 , and therefore also the size of opening 6 formed 
in inner panel 5 of door 2 to insert the unit. 

Finally, lock 8 is protected by end wall 40. which; 
being formed integrally with plate 9. is thicker than the 
sheet metal of door panels 4 and 5. and therefore pro- 
vides for better protecting and maintaining the eff iciency 
of lock 8. and so enabling the door to be opened even in 
the event of relatively violent impact. 

Clearly, changes may be made to unit 1 as 
described and illustrated herein without, however, 
departing from the scope of the present invention. 

Claims 

1 . A preassembled operating unit (1 ) for a vehicle door 
(2), comprising a pantograph window regulating 
device (7), a lock (8). and supporting means (9) for 
supporting said window regulating device (7) and 
said lock (8), and which are fitted to said door (2); 
said window regulating device (7) comprising an 
actuating assembly (10); a first arm (18) hinged to 
said supporting means (9) and activated by said 
actuating assembly (10); a second arm (21) having 
an intermediate portion connected to said first arm 
(18), a first end portion (25) having connecting 
means for connection to a window of said door (2), 
and a second end portion (29); slide means (23) fit- 
ted to said second end portion (29) of said second 
arm (21); and a guide (24) fixed in relation to said 
supporting means (9) and cooperating with said 
slide means (23); characterized in that said sup- 
porting means comprise a single plate (9) forming 
said guide (24) and integrally comprising a first sup- 
porting portion (14) for supporting said actuating 
assembly (10) of the window regulating device (7), 
a second supporting portion (19) to which said first 
arm (18) is connected, and a third supporting por- 
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tion (30) for supporting said lock (8). 

2. A unit as claimed in Claim 1, characterized in that 
said guide (24) is defined by a slot in said plate (9). 

5 

3. A unit as claimed in Claim 1 or 2, characterized in 
that said guide (24) and said third supporting por- 
tion (30) for supporting said lock (8) extend on the 
same side in relation to said first (14) and second 

( 1 9) supporting portions. io 

4. A unit as claimed in any one of the foregoing 
Claims, characterized in that said third supporting 
portion (30) comprises an end wall (40) bent 90° 
about said lock (8). *s 
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